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Figure 2. Total volume of fabella as a function of surgery type. Bars rep-
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A285Purpose: The purpose of this retrospective cross-sectional study was to
investigate the association between cartilage lesions assessed with 3T
MRI and remodeling of the subchondral bone detected by 99mTc-DPD-
SPECT/CT.
Methods: 99mTc-DPD-SPECT/CT and MRI of 27 knees of 25 patients
with chronic knee pain and risk factors for osteoarthritis were evaluated
independently by one nuclear physician and one radiologist. Six regions
(patella, trochlea, medial/lateral tibia, medial/lateral femur) were vis-
ually assessed according to structural joint lesions graded with a
modiﬁed Whole Organ MR imaging score (WORMS) and according to
subchondral 99mTc-DPD-SPECT uptake visually graded with 0¼normal
uptake, 1¼moderately elevated uptake, 2¼severely elevated uptake.
Relationships between lesion scores and uptake were quantiﬁed using
two methods: 1. For the global assessment per joint, we used a linear
regression and Spearman correlations and 2. For the assessment of each
of 162 regions, general estimating equations was used to control for
multiple measurements per subject.
Results: Elevated subchondral uptake was signiﬁcantly associated with
the grade (p<0.0001) and with the depth of cartilage lesions
(p<0.0001). A similar association was observed between bone marrow
edema pattern (BMEP) lesions and cartilage lesions.
Conclusions: Both, functional and structural changes of the sub-
chondral bone in terms of scintigraphic osseous activity and the pres-
ence and degree of BMEP lesions were signiﬁcantly associated with
cartilage lesions in patients with osteoarthritis of the knee. This asso-
ciation was pronounced with full thickness lesions indicating a possible
protective effect of the cartilage layer for the subjacent bone.
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REDUCED EGF RECEPTOR SIGNALLING AGGRAVATES SIGNS OF POST-
TRAUMATIC OSTEOARTHRITIS IN THE CALCIFIED TISSUES OF THE
KNEE
S. Shin y, L. Milo y, E. Floreani y, A. Pozzi z, A. Clark y. yUniv. of Calgary,
Calgary, AB, Canada; zVanderbilt Univ., Nashville, TN, USA
Purpose: Post-traumatic osteoarthritis (PTOA) develops in 40% of
people following a signiﬁcant knee injury. In contrast to spontaneous
OA where diagnosis occurs with end stage disease when patients
present with pain, the time between injury and end stage PTOA offers a
critical opportunity to intervene in the disease process before debili-
tating signs or symptoms of OA are apparent.
Two key players in chondrocyte homeostasis are integrins and growth
factor receptors. The collagen receptor integrin a1b1 negatively regu-
lates epidermal growth factor receptor (EGFR) signalling and its
expression is increased in cartilage with spontaneous OA. Interestingly,
integrin a1-null mice develop spontaneous OA twomonths earlier than
wildtype controls. Furthermore, Mig-6-null mice show increased EGFR
signalling and accelerated spontaneous OA. The role of integrin a1b1 inFigure 1. Total volume of anterior medial meniscus as a function of time
post- surgery and genotype. 12E received erlotinib and 12 received
vehicular control by daily gavage. Bars represent 95% conﬁdence interval.
Signiﬁcantly (p<0.05) different from * ¼ all other points, # ¼ 2 and 12
week equivalent, þ ¼ 8 and 12 week equivalent.PTOA and the mechanism(s) by which this receptor exerts its inﬂuence
upon OA are unknown. We hypothesized that integrin a1b1 protects
against PTOA by a mechanism that involves reduced EGFR activation
and signalling.
Methods: All methods were approved by the University of Calgary
Animal Care Committee. Surgery to destabilize the medial meniscus
(DMM) or sham control surgery was performed on the left leg of 50
skeletally mature BALB/c male a1-null and wildtype mice. Mice were
sacriﬁced at 2, 4, 8 and 12 weeks post-surgery. An additional group of
mice received the EGFR inhibitor erlotinib (50mg/kg/day by gavage)
starting the day after surgery. At sacriﬁce, hind-limbs were isolated,
skinned and ﬁxed prior to microCT scanning. Bone mineral density and
volumewere calculated for the calciﬁed portions of the menisci, fabella,
medial collateral ligament, trabecular, and subchondral bone. Datawere
analyzed with ANOVA and Fisher LSD post hoc (p<0.05).
Results: There was no signiﬁcant difference in mass between wildtype
and integrin a1-null mice (31.7 ± 0.4g vs 31.1 ± 0.3g, respectively). As
expected, the anterior medial meniscus volume increased from 2 to 12
weeks only in the DMM surgery leg of both wildtype and a1-null mice
(Figure 1).
Mice in the erlotinib group had larger anterior medial meniscal volume
at 12 weeks post-surgery compared to control, and this difference was
greater inwildtype versus a1-null mice (Figure 1). Among the 150 joints
analyzed, 17 joints had a partially calciﬁed medial collateral ligament
(MCL). Interestingly, 7 (41%) of these joints belonged to the erlotinibresent a 95% conﬁdence interval. Signiﬁcantly (p<0.05) different from * ¼
all other points.
Figure 3. Apparent density of fabella as a function of surgery type. Bars
represent a 95% conﬁdence interval. Signiﬁcantly (p<0.05) different from
þ ¼ all other points except Sham equivalent.
Figure 1. Study Timeline.
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A286administered wildtype mice in the 12 week group, and the rest were
evenly distributed across the groups. The fabella total volume and
apparent density was higher in the medial side in the DMM surgery
group compared to contralateral and sham, with no difference found in
the lateral fabella measurements (Figures 2&3).
Conclusions: Our results show that DMM surgery induced signs of
osteoarthritis in the medial compartment of the knee including
increased calciﬁcation of both the anterior meniscus and fabella, in
contrast to contralateral and sham joints. Interestingly, integrin a1b1
had no effect on the progression of PTOA despite its protective effect
against spontaneous OA. We also show that treatment with erlotinib
exacerbates PTOA especially in wildtype mice. This contrasts studies of
spontaneous OA in Mig-6-null mice which develop severe disease.
Together these results may suggest that the biological processes
underlying PTOA and spontaneous OA, and the involvement of integrin
a1b1 and EGFR signalling, are different.While in spontaneous OA loss of
integrin a1b1 and activation of EGFR accelerate the disease, in PTOA
inhibition of EGF receptor activation seems to play a deleterious effects,
particularly in mice expressing the collagen receptor integrin a1b1. This
may be due to the dramatic mechanical and inﬂammatory changes in
the knee following DMM that are not present in spontaneous disease.
Histological and immunohistochemical analysis of these knees are
needed in order to evaluate the degree of inﬂammation between the
two groups of mice and the effectiveness of erlotinib in altering EGFR
signalling in PTOA.
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THE EFFECT OF CONDITIONAL MACROPHAGE DEPLETION ON
DEVELOPMENT OF INJURY-INDUCED KNEE OA IN OBESE
TRANSGENIC MAFIA MICE
C.-L. Wu, J. McNeill, K. Goon, D. Little, K. Kimmerling, J. Huebner,
V. Kraus, F. Guilak. Med. Ctr., Duke Univ., Durham, NC, USA
Purpose: Obesity is a primary risk factor for osteoarthritis (OA), and
macrophages (MFs) have been recognized for their key role in obesity-
associated inﬂammation as well as post-traumatic OA, including
degenerative bone changes such as osteophyte formation. A recent study
has shown that MF depletion improves the metabolic proﬁle of obese
mice, suggesting a role for MFs in systemic inﬂammation. However, the
functionality ofMFs in regulating the effect of obesity on injury-induced
OA is unknown.We hypothesized that conditional geneticMF depletion
would mitigate OA degeneration following injury in obese mice.
Methods:Male Macrophage Fas-Induced Apoptosis (MAFIA) transgenic
mice were purchased from Jackson Lab and started a high-fat diet (60%
kcal fat) at 4 weeks of age (Fig 1). MFs in MAFIA mice are GFPþ and can
be driven into an apoptotic pathway through the administration of a
non-toxic reagent (AP20187). At 13 weeks of age, all mice underwent
surgery to destabilize the medial meniscus (DMM) to induce knee OA in
the left hind limb. Immediately after surgery, mice were treated via a
retro-orbital route with either AP20187 (10 mg/kg) to systemically
deplete MF or vehicle solution. At one week post-surgery, mice
received a second depletion or vehicle as appropriate. To determine the
effect of MF depletion on acute joint inﬂammation, mice (n ¼ 5/group)
were sacriﬁced the day after the second depletion. To evaluate the
effects of MF depletion on OA development, mice (n ¼ 12/group) were
sacriﬁced at 22 weeks of age. Spleen and joint capsules were harvested
to determine the extent of MF depletion by detecting GFPþ cells using
ﬂow cytometry. Joint bone changes, OA severity, and synovitis were
determined by microCT and histological analyses. Immunohistochem-
istry (IHC) was used to identify CD3þ T cells, CD22þ B cells, and neu-
trophils in the joint.
Results: Obese mice signiﬁcantly lost weight after MF depletion but
gradually recovered to a similar weight as controls in 4 weeks (Fig 2A).
Flow cytometry showed that depleted mice had signiﬁcantly lower MF
numbers in both spleen and the DMM-operated joints relative to non-
depleted mice (Fig 2B). We also observed that MFs were repopulated at
9 weeks post-depletion in the DMM joint. Decreased MFs in the DMM
jointwas further conﬁrmed by F4/80 IHC staining (Fig 2C).MicroCT, used
to evaluate joint bone changes, showed that MF depletion signiﬁcantly
decreased osteophyte severity and bone mineral density (BMD) in the
femoral condyle and tibial epiphysis at the time of depletion (Fig 3 A-C),
consistent with previous studies showing that MF depletion using
clodronate decreased osteophyte formation in lean mice. However, MF
depletion in obese mice did not mitigate OA severity at any time points
studied; rather, it increased joint synovitis at 9 weeks post-depletion(Fig 4 A-B). Given that the number of MFs was lower in the synovium of
the depleted joint, this result implies a potential protective role for MFs,
and that cells other than MFs may inﬁltrate DMM operated-joints,
leading to more severe synovitis. IHC indicated that mice with MF
depletion had signiﬁcantly more T cells and neutrophils, but not B cells,
in the operated-joint compared to non-depleted mice (Fig 5 A-B). This
result suggests that despite their recognized pro-inﬂammatory role,
MFs may be vital in regulating the homeostasis of immune cells in joint
following injury. Future studies will be needed to distinguish the role of
different MF subtypes (i.e., M1 or M2).
